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Objectives of the Linear Manual

• Save time (process)

• Clarify WBS deliverables

• Standardization submissions to OSM and RIDEM

• Clarify Consent Decree and Permitting to make 1 set 

of instructions for RIDOT designers

SAVE MONEY



Why This Manual ?

• Consent Decree

• Stormwater Control Plans

• Consistent, Reliable & Predictable Goals and Documents for 

OSM, RIDEM and CRMC

• Maintenance Approved Designs

• Framework around Maximum Extent Practicable (MEP)



RIDEM

Eric Beck, PE, Chief

Groundwater and Wetlands Protection



ANONYMOUS POLL EVERYWHERE

Poll EVERYWHERE

• Text To: 22333

• Text the word

Stormwater347

• Hit send

If you were successful –
you should get the 
response:





Issues we tried to resolve…..

Issues Linear Manual Response

Its too expensive! Consistent, Reliable, Process that follows 
the WBS

Is this what you want? Templates

Did the design contractor submit the 
right information?

Defined Deliverables

But it’s just a little project..do I really 
need to do this?  “You’re killing me”

Maximum Extent Practicable (Exit Ramps)

Will this be maintained? All BMPs/STUs are approved by 
Maintenance

What if my project doesn’t trigger a 
permit?

This manual is used regardless of 
permitting.  All projects must consider 
stormwater.



Consent Decree Compliance Plan

Capitol (TIP) Projects

Retrofits (Office of SW Management)

Enhanced Non Structural BMPs 



CAPITOL PROJECT DEMOGRAPHICS

New Roadway Construction
• For increased impervious projects 

(new roads) RISDISM - Goal is no 
further degradation

• Use Linear Manual Practices and 
other tools found in this manual

Redevelopment/Reconstruction
• The goal (consent decree/CWA) is 

to improve the receiving water to 
the Maximum Extent Practicable

• Use all of the tools, goals, and 
MEP found in this Linear Manual

2% of Projects next over 10 years 98% of Projects over next 10 years



Stormwater Control Plan

Capitol (TIP) Projects

Retrofits (Office of SW 
Management)

Enhanced Non Structural 
BMPs 

TMDL GOAL

50%

X %

Y %



What is this Manual?

• PROCESS - Outlines a Consistent, 

Predictable & Reliable process.

• STANDARDS – Specifies WBS 

Deliverables (e.g. 1.14 proposed 
drainage).  

• RESOURCES - Worksheets and 

Templates



How to Use This Manual?

Study & Development WBS 1.14
• Appendix A checklist Part 1 & 2

• Worksheet A

• MEP worksheet

• Existing Drainage

• Pre-app (if recommended)

• OSM Review

Final Design WBS 2.04
• Appendix A checklist completed

• Hydraulic Report

• Plans/cross sections

• SESC Plan

• O&M References

• OSM Review



SCOPING

Typically done by RIDOT Staff 
Internally



Scoping – Step 1

STORMWATER RELATED CONSIDERATIONS
(exerpted from scoping document)

• Applicability

• Level of Effort - MEP 

(stormwater impaired)

• “red flags”

• Preliminary drainage in 

your area



Drainage Assessment

Step 2 – Assess Stormwater Infrastructure

cemetery

Drainage does not 

stay in the 

LOD…you must 

look outside the 

LOD



Step 3 – Identify Environmental Considerations that impact stormwater



Study and Development– WBS 1.14, WBS 1.11 and Scoping

DELIVERABLES WBS 1.14
• Appendix A checklist Part 1

• Worksheet A

• Worksheet B

• MEP worksheet

• Existing Drainage Mapped

• Proposed locations of STUs (proposed drainage)

• Pre-app (if recommended)

• OSM Review



Photo by Casali Engineering

Why Level of Effort (MEP)?

Simple – Inexpensive

Complex – Expensive

By the end of Study and 

Development you should 

know if your project will 

be simple or 

complexMEP)





Step 1: Identify Pavement Reduction Opportunities & 

Disconnection

Study and Development (WBS 1.14)

Reducing 

pavement is the #1 

most effective 

stormwater practice

Disconnect

Retrofit Existing
Stormwater

Tier 1 STUs 
Onsite

Tier 1 STUs Offsite

Tier 2 STUs Onsite

Reduce 

Impervious 

Surface

800 CF (i.e., 

10,000 SF) 

Threshold

MEP



WHY PAVEMENT REDUCTION?

Stormwater Treatment Goal is by Waterbody:

+ 50% of impervious in LOD, and

+ 100% of increased impervious, or 

- 100% of decreased impervious

Scenario Project Start Project End Stormwater Treatment 
Goal

A 100,000 sqft 100,000 sqft 50,000 sqft

B 100,000 sqft 80,000 sqft 30,000 sqft

C 100,000 sqft 120,000 sqft 70,000 sqft

Also save on pavement costs



Worksheet A (Use one column per WBID) 

Step 2: Calculate Stormwater

Treatment Goals

WBID 

EX0001600R

WBID 

EX0001800R



Step 3.1: Identify Site Conditions 

Step 3: ID Site Conditions and Opportunities

Step 3.2: Identify Opportunities for Stormwater Treatment

Step 3.3: Identify Soil Conditions

WBID EX0001600RWBID EX0001800R



Step 4 : STU Selection (Upgrade Existing STUs)

• Existing Basins to not meet 
DEM/CRMC/RIDOT standards, so 

an upgrade includes:

• Cleaning

• Determine if infiltration is 
possible

• Pretreatment, pretreatment, 
pretreatment

• Maintenance Access (if 
required)

Disconnect

Upgrade Existing
Stormwater

Tier 1 STUs 
Onsite

Tier 1 STUs Offsite

Tier 2 STUs Onsite

Reduce 

Impervious 

Surface

800 CF (i.e., 

10,000 SF) 

Threshold



Step 4: Select Available STUs

1- Upgrade Existing STUs

2- Tier 1

- QPA/Filter Strips

- Other Tier 1 Practices

3- Tier 2 Practices

STU Selection Process



STEP 4: Select Stormwater Treatment Units (STUs)



• Upgrade existing STU

• QPA/Filter Strips

• Type 1 STUs (Infiltrating/less costly STUs per sqft)

• Type 2 STUs (More challenging – reserved for 

impaired waters)

Step 4: Select Stormwater Treatment Units (STUs)

Disconnect 
Impervious 

Surfaces 

Retrofit Existing 
Stormwater 
Measures

Tier 1 STUs Onsite

Tier 1 STUs Offsite

Tier 2 STUs Onsite

Reduce Impervious 

Surface
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800 CF (i.e., 10,000 SF) 

Threshold



Disconnect

Upgrade

Existing
Stormwater

Tier 1 STUs 
Onsite

Tier 1 STUs Offsite

Tier 2 STUs Onsite

Reduce 

Impervious 

Surface

800 CF (i.e., 

10,000 SF) 

Threshold

Step 4 : STU Selection (QPAs or Filter Strips) 

QPAs and Filter 

Strips are preferred 

RIDOT - STUs



Evaluating Constraints

• Soils

• WaterTable

• LUHPPL

• Permitting

• Contamination

• Access

• Slopes

• ResidentialUse

• Trees

• Fill

• Other?

Study and Development (WBS 1.14) 



Step 4: Determine Availability of STUs 

Disconnect

Retrofit Existing
Stormwater

Tier 1 STUs 
Onsite

Tier 1 STUs Offsite

Tier 2 STUs Onsite

Reduce 

Impervious 

Surface

800 CF (i.e., 

10,000 SF) 

Threshold

MEP



Through the MEP Process – Lined Bioretention Basin was not feasible

Proposed Conditions

Infiltration Basin (Tier 1)

Lined Bioretention Basin (Tier 2)

QPA/Filter Strip

Subsurface Drainage System 

Note: This example does not represent actual site conditions. 

WBID EX0001600RWBID EX0001800R



STEP 5 : Review and Summarize Findings

• Document results of STU Selection Process with Worksheet B

• Summarize Findings with Appendix A Checklist 

MEP



RIDOT Linear Stormwater Manual

Appendix A Checklist
• Streamlined version of the RISDISM 

checklist for RIDOT redevelopment 
projects

• RIDOT new construction projects 
use RISDISM checklist

• Parts 1 & 2 – complete during 
Study & Development (WBS 1.14)
• Submit to RIDOT OSM after 

completion 
• Needs to be prepared prior to 

pre-application meetings
• Part 3 – complete during Final 

Design (WBS 2.04)

This checklist helps you 

cover your basis and 

build your permit 

submission…



30%know where the 

proposed STUs will go

STEP 5 : Deliverables from WBS 1.14

DELIVERABLES WBS 1.14

Appendix A checklist Part 1

• Worksheet A

• Worksheet B

• MEP worksheet

• Watershed Maps

Test Pits at viable STU sites (ideally)

Existing Drainage Mapped

Proposed locations of STUs (proposed drainage)

Pre-app (if recommended)

NRU Review and knowledge of permits requred

OSM Review



PERMITTING & REVIEW

Study & Development WBS 1.14
• Appendix A checklist Part 1 & 2

• Worksheet A

• MEP worksheet

• Existing Drainage

• Pre-app (if recommended)

• OSM Review

Final Design WBS 2.04
• Appendix A checklist completed

• Hydraulic Report

• Plans/cross sections

• SESC Plan

• O&M References

• OSM Review



• The Project Manager and Design Consultants are responsible to 
ensure proper permitting.  This manual does not take the place of 
permitting

• When to meet with the permitting agency, if required

• Guidance and Tips linking to appropriate sections of the RIDEM 
Website 

• Waste Management Tips

• How to handle multiple site locations

We want feedback on this…

GENERAL INFORMATION FOR PERMITTING WBS 1.11 7 & WBS 2.07

Some lessons 

learned in this 

section



PART 2 – DESIGN WBS 2.04

* Bold numbers in the TOC 

reflect the chapter number 

of the RISDISM for similar 

stormwater treatment 

measures.  



SECTION 2.1.6 - PRETREATMENT

• Captures coarse sediment & debris prior to discharging into the STU

• Extends the service life of the STU, 

• maintains pollutant removal efficiency and 

• reduces maintenance costs

• Safe and sufficient access

• Manual provides guidance on locating, sizing & materials

• Pretreatment measures in the manual are approved by RIDOT maintenance



SECTION 2.1.2 – Inlet and Outlet Controls

• Guidance is based on STU type and 
location

• Considers RIDOT operational and 
Maintenance requirements (e.g., 
snow plowing along curbs, 
maintaining structures, etc.)

• Inlet structures include level 
spreader, curb cuts and pipes

• Outlet structures include risers, 
weirs and culverts



SECTION 2.1.5 – High Quality Renderings of RISDISM Approved Filters 



SECTION 2.1.5 – Offers Bioretention Options



SECTION 2.1.5 – Provides a few “fixes” to the RISDISM



Provides Materials Specifications

RIDOT Bluebook
Specifications



How other agencies can use this manual

• Permit Application Form

• Worksheets A & B

• STU Selection Worksheet

• SESC Template

• Drainage Report Template

• O&M Plans for each STU

• AutoCAD details

• Standard Materials

• Free to use the renderings non 
copywrited (i.e. presentations, 
grants)



RIDOT Linear Stormwater Manual

Break

• Please place questions on the respective topic boards:
• Permitting
• Study & Development
• Maintenance
• Maximum Extent Practicable
• Design

• We will answer questions after the break.



Maintenance & Design Considerations

• Responsibility (RIDOT/non-RIDOT) 

• RIDOT (Wack, Vac and Mow) 

otherwise need a C&M Agreement

• Delineate STUs with a Flexible 

Delineator Post out of mow area

• Consider Weight of Equipment

• Identify adequate space to stage 

maintenance activities and equipment



(cont.)

• Avoid the need for Specialized Equipment

• Snow Management

• Maintenance Access Paths

• Safe entry and exit points

• Consider Guardrail & Fence

Maintenance & Design Considerations



Q&A



What’s Next?

• To be released on the RIDOT Stormwater Website:

• Sample Project

• This Powerpoint Presentation

• ACAD Files of STUs

• MEP Worksheet

• RIDOT Appendix A Checklist

• Maintenance worksheets

• Drainage Report Template

November 2018

• Final Draft 
Linear 
Manual

December 1, 
2018

• Comments 
Submitted to 
Alisa 
Richardson 
and Mark 
Pereira

Jan 1, 2019

• Final Linear 
Manual 
Document & 
More tools

2019

• Version 2

• Refinement 
of tools







Accent image here

Primary Image here

The End


